Abstract. During the period
Introduction
The common bird's-foot trefoil (Lotus corniculatus L.) is perennial legume grass species, with ecological and biological characteristics, which give it a priority over all other legume grasses in the establishment of artificial pastures. [KYUCHUKOVA, 2008; 2009; PELIKAN, 2002] . The chemical composition of plants is connected with forage quality [BUTNARIU et al., 2005; 2012] , and quality is a potential characteristic that satisfies the feeding needs of the animals and obtaining of animal production [NAYDENOVA et al., 2010 [NAYDENOVA et al., , 2013 . Besides genetic determination, there are a lot of factors, which have an influence over the quality of forage plants.
These are the temperature during grassland formation, water and minerals provision etc. [FRAME et al., 1998 , BOSTAN et al., 2013 , BUTNARIU and CAUNII, 2013 , RASHED and BUTNARIU, 2014 . Plants, grown in cooler climate and low temperature, accumulate less lignin [AKIN and CHESSON, 1989] and they have higher digestibility. Changes in morphological composition of plants are related to changes in forage chemical composition.
The more the ratio stems: leaves is greater and in favour of leaves, the higher is forage quality [KRACHUNOV, 1999] . The vegetation stage is the most important factor, which has an influence over the morphology of plants and determines the forage quality. In the initial vegetation stage, the digestibility and energy feeding value of forage was high.
The decrease in quality with the age advancement is connected with the decrease in the ratio leaves : stems [KIRILOV et al., 2006 , BUTNARIU and GIUCHICI, 2011 , PUTNOKY et al., 2013 . Crude protein and crude fibers are some of the most important indicators, characteristic for digestibility and content of forage net energy [BAGIU et al., 2012 , CAUNII et al., 2015 . Bird's-foot trefoil forage had high feeding value and digestibility 65-75 %. Green biomass contained 27.5 FU and 4.5 kg digestible protein [NAYDENOVA et al., 2005; CHURKOVA et al., 2002; TOMICH et al., 2005] . The content and digestibility of bird's-foot trefoil were studied and compared with other forage legume species [PAVLOV and NAYDENOVA, 2000 , [BUTNARIU et al., 2006 , BUTNARIU, 2012 .
Food unit content determines the forage feeding value, but animal production depends on the food units of growth and milk [ANDRIEU and DEMARQUILLY, 1987] . The main purposes of the bird'sfoot trefoil selection programme are related to increase in biomass yield and improvement of forage qualities.
The aim of present study is to found the basic chemical composition of nutrients, energy and protein feeding value and in vitro enzyme digestibility of forage from bird's-foot trefoil introduced cultivars in relation to their usage in production and the selection purposes.
Material and methods
Energy and protein feeding value and in vitro enzyme digestibility of forage were studied for the following bird's-foot trefoil cultivars: 'Bright', 'Georgia 1' (USA), 'Nueltin' (USA), 'Witt', 'Pardee' (USA), 'Roseau' (USA), 'Steadfast', 'Trevig' (USA) with origin the USA, harvested in the experimental field of RIMSA-Troyan during the period 2010-2012. The only Bulgarian variety 'Targovishte 1' was used as a standard. The soil was light grey pseudopodzolic with low humus content (2.21 %) and total nitrogen (0.123 %). The reserve with total and digestible phosphorus (0.194 % and14.3 mg/100 g soil) was low. The reaction of soil was from average to acid, as pH in KCl was 4.3. The sowing was performed manually, at a depth of 0.5-1.0 cm and sowing rate 12.0 kg/ha -1 . The bird's-foot trefoil was cultivated under the agricultural techniques, adopted in the area.
During the study period of three years, two regrowths were harvested at the stage of bud formation-early flowering of sward. The samples for the forage chemical analysis were taken in the bud formation period-beginning of flowering of each regrowth in the years of the experimental period, and in the present article were presented processed data, average for the study period.
Plant sample preparation from above ground part of the plants is effectuate by air ventilation at 65С till crumbly at previous fixing for 20 min at 105С and grinding till particle size 1 The degree of lignification is presented as relation of ADL and NDF/100. Enzyme in vitro digestibility of dry (IVDMD) matter is determined by two stage pepsin-cellulose enzyme method of Aufrere [TODOROV et al., 2010] . The feeding value estimationenergy and protein is performed as: 1. Evaluation of feeding value on the basis of fiber components-Relative feeding value (RFV); potential intake of digestible dry matter [LINN&MARTIN, 1991] . The Digestible Dry Matter (DDM%=88.9-(0.779 x ADF %); Dry Matter Intake (DMI / % body weight/=120/NDF %) and Relative Feeding Value (RFV=DDMxDMI/1.29) are estimated.
The following parameters are estimated:
Gross energy /GE/, metabolic energy /ME/ on basis of equations according to experimental values of CP, CF . Net energy is determined according French-UFL and UFV [INRA, 1988] , Bulgarian-Feed units for milk, Feed units for growth-FUM and FUG [TODOROV, 1997] and Dutch-VEM and VEVI systems. Protein feeding value is performed by French system [INRA 1988] . In comparative analysis in two vegetative stages and organic active products the individual and mean values and coefficients of variation of parameters of forage feeding value are evaluated.
Results and discussion
The changes in content of structural fiber components, digestibility and feeding value of nine introduced bird's-foot trefoil cultivars were studied (Table 1 . Crude fibers took the greatest share in dry matter of 'Steadfast' (277.8 g kg -1 ), where exceed in comparison with the standard was by 3.32 %-units and presupposed lower forage feeding value.
Neutral-detergent fibers constitute total content of cell walls of lignin, cellulose, and hemicellulose and have established themselves as laboratory indicator for predicting the free feed intake by animals.
Acid-detergent fibers are fraction that determines the lignin-cellulose complex in the cell walls, directly related to the grass biomass digestibility. ('Steadfast') with coefficient of variation CV=8.0 and a low degree of variability in relation to that indicator. The quantity of cellulose was averagely 227.6 g kg -1 and it was within the ranges from 201.7 ('Nueltin') to 242.9 g kg -1 ('Steadfast'), at low degree of variability depending on the value of the variation coefficient CV=11.0.
Of all of the studied indicators, hemicellulose (CV=52.8) had the highest coefficient of variation, which allowed these cultivars to be used as criterion in selection of bird's-foot trefoil. It had the highest content in dry mass of 'Roseau' (9.86 %), followed by 'Georgia 1' (5.96 %), 'Witt' (5.51 %), 'Trevig' (5.48 %) and 'Nueltin' (5.12 %). The differences among cultivars in relation to in vitro digestibility were insignificant, having a low level of variation from 58.17 % ('Steadfast') to 63.29 % ('Witt'). The variation coefficient was the lowest (CV=2.6) in comparison with that for the other indicators.
The enzyme dry matter digestibility (IVDMD) of studied bird'sfoot trefoil cultivars was averagely 61.51 % (with 0.64 % lower than the standard). In relation to that indicator, 'Witt' cultivar exceeded 'Targovishte' cultivar with 1.14 %, followed by 'Bright' (with 0.7 %) and 'Pardee' (with 0.45 %).
The level of lignification varied from 20.2 % ('Roseau') to 26.9 % ('Nueltin') at average value for the experimental period-24.3 %.
The average values and standard deviations for each indicator were significant for the individual assessment of each cultivar. The biological process of lignification is assessed as a main factor, which limits the feeding value of forages and suppresses digestibility [AKIN&CHESSON 1989 , CASLER&JUNG 2006 . The changes in composition and feeding value of introduced cultivars showed unidirection in the results concerning digestibility of dry matter (DDM). Only grasslands with 'Steadfast' cultivar showed lower value (62.65 %) in relation to that indicator, in comparison with the average for the 3-year period of study (64.34 %), but not in comparison with the standard, where the exceed was 3.7 %. 'Roseau' cultivar, had the lowest content of ADF and ADL, and was characterized by the highest (66.76%) dry matter digestibility. There was not a significant difference in the potential dry matter intake (DMI) and the relative feeding value (RFV) for the different bird's-foot trefoil cultivars ( Table 2) .
The values of these indicators for all observed cultivars were higher than the standard. The aboveground part of 'Pardee' cultivar was distinguished with the highest values of DMI (3.59 %) and RFV (180 %), as the average for the period were respectively 3.32 and 166 %. The total energy value of forage of different bird's-foot trefoil cultivars was 11.66 MJ/g kg -1 , and the quantity of the exchangeable one-6.01 MJ/g kg -1 . The grass biomass of 'Pardee' cultivar had the highest calorie (11.74 MJ/g kg -1 ), followed by 'Trevig' (11.71 MJ/g kg -1 ), 'Roseau' and 'Bright' (11.70 MJ/g kg -1 ). 'Pardee' (6.25 MJ/g kg -1 ) and 'Bright' (6.10 MJ/g kg -1 ) cultivars registered the highest values of physiologically useful energy for the animals. The results obtained for the content of crude protein, neutral and acid detergent fibers in the content of biomass and in vitro digestibility of dry matter (IVDMD) for the different bird's-foot trefoil cultivars varied at intraspecific level [BADRZADEH et al., 2008] . Protein feeding value of bird's-foot trefoil, presented as total digestible protein (TDP) under the conditions of the conducted experiment varied from 124.0 to 160.0 g kg -1 . Averagely for the period that indicator was reduced in all studied cultivars in comparison with the standard with 3.5 %. Reducing tendency was observed in relation to PDIN and PDIE.
For 'Pardee', 'Trevig', 'Roseau' and 'Bright', the values of protein, digestible in intestine, depending on nitrogen, were higher that these of the standard respectively with 8.7; 6.3; 3.8 and 3.7 g kg -1 , and the exceeding of the average value was with 10.9; 8.5; 6.0 and 5.9 g kg -1 for the period of study. The obtained results of the concrete cultivars for digestible protein in small intestines, depending on energy, were analogous, as there was an exception only for 'Trevig' cultivar.
Values were close and established themselves as a constant value.
The coefficient of variation of PDIN was higher by 3.6 % in comparison with that of PDIE, where variation in quantity of digestible protein in the small intestine, depending on energy varied from 90.5 % ('Steadfast') to 101.5 % ('Pardee'), as an average value 94.7 % (with 0.9 % lower than that of the standard).
Changes in potential net energy feeding value of forage of the studied bird's-foot trefoil cultivars was assessed according to French, Bulgarian and Dutch energy systems and are shown in Table  3 . During the experimental period Food unit (UFL-UFV), (FUM-FUG), (VEM-VEVI) of 'Roseau', 'Steadfast' and 'Trevig' cultivars, assessed according to the three systems were lower than the standard.
Similar results were observed for 'Georgia 1' and 'Nueltin', with small exceptions for 'Witt' cultivar.
Variability in values for these criteria was almost the same for the cultivars in the experiment. Average for the period the food units for growth and milk were: 0.729-0.622 (UFL-UFV), 0.604-0.508 (FUM-FUG) and 885-1862 (VEM-VEVI), having low coefficient of variation, respectively: CV=3.2 (UFL and FUM), CV=4.2 (UFV and FUG), CV=2.2 and 1.7 (VEM-VEVI).
Based on six laboratory defined indicators on quality-crude protein (CP), crude fiber (CF), neutral detergent fibers (NDF), acid detergent fiber (ADF), acid detergent lignin (ADL) and dry matter digestibility (DMD) was given a rank on each cultivar on significance of changes in the composition and digestibility of plant biomass (Table 4) . 2.6 CP-Crude protein; CF-Crude fiber; NDF-Neutral-detergent fiber; ADF-Acid-detergent fiber; ADL-Aciddetergent lignin; % dry matter; IVDMD-In vitro dry matter digestibility; %; R-Rang: The lowest R-The highest forage quality
The rank was determined on the basis of the influence of indicator over the feeding value. Cultivars were classified according to presented ranks and were chosen those of them, which had the most quantitative characteristics. In this respect, 'Pardee' cultivar had rank 1.
The amount of crude protein in the composition of it dry matter was the highest and corresponded with the lowest percentage share of NDF-main factors in assessment of feeding value of forage culture. 'Witt' and 'Bright' cultivars took respectively 2 nd rank and 3 rd rank.
Conclusions
The crude protein content in the studied bird's-foot trefoil cultivars varied from 16.66 ('Witt') to 20.50 % ('Pardee').
Average for the period, the biomass for 'Witt' cultivar is distinguished by the lowest content of crude fiber (5.48 % under the standard) and the highest dry matter digestibility-63.29 % (1.14 % over the standard).
The neutral detergent fibers in the dry matter of bird's-foot trefoil were in less quantity than the standard only for 'Pardee' cultivar (with 7.47 %).
The polysaccharide hemicellulose was predominant at the highest degree in the composition of the cell walls of the plants of 'Roseau' cultivar, and the content of fiber fractions ADF and ADL was the lowest.
That presupposes a high quality and good digestibility of forage, obtained from these cultivars. According to energy feeding value, the average values of studied cultivars did not exceed the control variants. 'Pardee' cultivar had the highest protein feeding value, with values for TDP (PBD): 160.0 g kg -1 , PDIN: 128.7 and PDIE: 101.5 g kg -1 .
